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between distant points other than, and independent of, the transmission of light, which might be used to set up a standard of simultaneity which is different from that given by the equation (2), p. 29".
It is often suggested, for instance, that gravitation is possibly propagated instantaneously, or, at any rate, with a velocity enormously greater than that of light. It has been already remarked, however, that this statement is very questionable, and it will be shown later that, starting from the method of light signals for the purpose of defining simultaneity, we may develop an empirical modification of the law of gravitation which is strictly consonant with the known facts of planetary motion.
A second form of the same objection is that in practice our measure of time is controlled by the dynamical motion of the earth. This amounts, as a matter of fact, to saying that the time which we use in practice is the uniquely defined time of the Newtonian dynamics. But, as we shall see later, the classical dynamics cannot be considered any longer as absolute in its accuracy. This is obvious merely from the fact that we know that moving charged bodies do not obey the Newtonian laws of motion; the deviation has been actually observed in the case of the cathode rays and the /3-rays. We shall hardly expect therefore, that with the modern view that matter is largely, if not wholly, of electrical constitution, the dynamics of material bodies will conform exactly to the simple scheme propounded by Newton. We are almost prepared, in fact, to believe that the exact dynamics of matter will be a very complicated matter. Abraham, for example, dealing with the mechanics of the electron, obtains a formula1 for the apparent mass of a single electron which makes it appear almost hopeless to think of further progress in the direction of evaluating the mass of a much more complicated system.
Now, as we shall see later2 just at this point the Principle of Relativity is able to step in and indicate a general modification of the usual formulae of dynamics which renders them
1 "Theorie der Elektrizitat," tome ii, and edition, Leipzig, 1908, p. 180.